anticipate that the phenomena of their mutual interpenetration should follow a law not very different from that which applies to the latter. This we shall see to be the case. Dalton's law, however, requires certain modifications in the case of vapours, which are doubtless dependent on the imperfect gaseous character of these fluids.
Until 1836 it was supposed that vapours deposit themselves similarly in gases and in one another as in vacuo, with this difference only, that a sensible time elapses before equilibrium is established, while in the latter the process is almost instantaneous. In this year Magnus showed experimentally that when the vapours of two fluids which mutually dissolve one another are brought into contact, they do not follow Dalton's law.* A direct consequence of this law is, that the elastic force of a mixture of two vapours is equal to the sum of the elastic forces of these vapours, if existing separately in the given space. Magnus, on the contrary, found a mixture of the vapours of two fluids mutually soluble in one another, to have a tension less than the sum of the tensions of the component vapours at the same temperature, and that the tension of such a mixture is dependent upon the proportions in which the vapours are present. Ether was introduced into the vacuum of a barometer tube, and after the maximum tension of the vapour had been obtained, alcohol was added. The tension of both vapours together was seen to be less than that of the ether alone, and as the quantity of alcohol was increased, the tension became nearly equal to that of alcohol alone at the existing temperature. The similarity of diffusion in these is very marked, the ratios "being nearly 100, 100'46, and 100*18. Nitric acid coincides very closely with this group when dilute solutions are employed. Chloride of potassium, .
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. 12*18 If the solution at the base of the column be kept concentrated, and diffusion allowed to take place from the upper end into a relatively infinite reservoir of water, it is obvious that after a sufficient time has elapsed, the diffusive current will become constant; that is, it will no longer jilter the density of the strata through which it passes, but will in a given time expel These results show, within the limit of experimental error, the truth of the law for carbonic acid.
The ratio of absorbed gas to pressure is also shown very clearly in cases where partial pressures occur; that is, when the variation of pressure is effected by dilution with another gas. The outline which I have now given of the present state of the enquiry into the " laws of the mutual interpenetration of fluids," shows that much remains for future research. The subject has, indeed, scarcely emerged from the field of natural history into that of physical science. Though it may not in itself appear so attractive as many other physical subjects, it is of especial interest and importance in its bearing upon the phenomena of osmosis, a subject on which I hope to make some remarks on a future occasion.
